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(54) CONTROL DEVICE FOR VARIABLE VALVE SYSTEM ENGINE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To improve a combustion 
state using a throttle valve in a specific operating 
condition wherein the combustion state is worsened by 
the shortened open period of the intake valve due to the 
control of intake air quantity by an intake valve in a 
variable valve system engine. 

SOLUTION: Whether an operating condition is a specific 
operating condition (in idling operation and/or in low load 
operation in a cold state) wherein a combustion state is 
worsened by the control of intake air quantity by the 
intake valve, or a normal operating condition other than 
that is judged (S2). In the case of the normal operating 
condition, throttle opening TVO is fixed close to full 
opening (SS), and the closing timing IVC of the intake 
valve is controlled to obtain the target air quantity Qt (S4). In the case of the specific operating 
condition, the closing timing IVC of the intake valve is fixed close to the bottom dead center 

(55) , and the throttle opening TVO is controlled to obtain the target air quantity Qt (S6). 
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* NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Arbitration is equipped with a controllable adjustable moving valve mechanism for a 
switching action of an inlet valve characterized by providing the following, a close stage of an inlet 
valve is controlled, and it is the control unit of a controllable adjustable valve train engine about an 
inhalation air content. A service-condition judging means to judge a specific service condition to which 
a combustion condition gets worse by control of an inhalation air content by inlet valve, or the other 
usual service condition The 2nd inhalation air content control means which fixes a close stage of an inlet 
valve, controls opening of a throttle valve prepared in an inhalation-of-air path by the 1st [ said ] 
inhalation air content control means and said specific service condition which controls a close stage of 
an inlet valve by service condition, and usually controls an inhalation air content by it, and controls an 
inhalation air content by them 

[Claim 2] A control unit of an adjustable valve train engine according to claim 1 characterized by 
considering said specific service condition as the time of idle operation. 

[Claim 3] A control unit of an adjustable valve train engine according to claim 1 characterized by 
considering said specific service condition as the time of low load operation in the cold machine 
condition. 

[Claim 4] Said 1st inhalation air content control means is the control unit of an adjustable valve train 
engine of any one publication of claim 1 characterized by fixing a throttle valve near the full open 
during control of an inhalation air content by inlet valve - claim 3. 

[Claim 5] Said 2nd inhalation air content control means is the control unit of an adjustable valve train 
engine of any one publication of claim 1 characterized by fixing a close stage of an inlet valve near the 
bottom dead point - claim 3. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the control unit for equipping 
arbitration with a controllable adjustable moving valve mechanism for the switching action of an inlet 
valve, controlling the close stage of an inlet valve, and preventing aggravation of the combustion 
condition by control of the inhalation air content according an inhalation air content to the inlet valve in 
a specific service condition in a controllable adjustable valve train engine. 
[0002] 

[Description of the Prior Art] the former an adjustable moving valve mechanism, for example, 
electromagnetism, - using a driving gear, an inlet valve and an exhaust valve are driven and there are 
some which control these switching actions to arbitration (refer to JP,10-37727,A). 
[0003] Furthermore, by controlling the close stage of an inlet valve in recent years for the purpose of the 
improvement in fuel consumption by reduction of a pump loss (already closing control), an inhalation 
air content is controlled, what performs non throttle operation attracts attention, and the development is 
furthered. In this case, it is equipped with a throttle valve auxiliary in order for there to be nothing or to 
obtain very small negative pressure in an inhalation-of-air path. 
[0004] 

[Problem(s) to be Solved by the Invention] However, at the time of low load operation, when controlling 
an inhalation air content by the close stage of an inlet valve using an adjustable moving valve 
mechanism, since the close stage of an inlet valve becomes early and the open time amount of an inlet 
valve becomes short that an inhalation air content should be made small, the following phenomena are 
produced. 

(1) Since the open time amount of an inlet valve is short, the port rate of flow does not progress but 
produce weakening of the gas fluid in a cylinder. 

(2) In the same reason, evaporation of the fuel (wall style) adhering to a suction port becomes slow. 

(3) An inlet valve already closes and produce the temperature fall of gaseous mixture in a cylinder by a 
next adiabatic expansion etc. 

[0005] Moreover, in the time of idle operation, and a cold machine condition, effect becomes large, 
aggravation of combustion is caused and, as for the above-mentioned phenomenon, operability, fuel 
consumption, etc. are affected. This invention aims at preventing aggravation of the combustion 
condition in the specific service condition in an adjustable valve train engine in view of such a point. 
[0006] 

[Means for Solving the Problem] For this reason, equip arbitration with a controllable adjustable moving 
valve mechanism for a switching action of an inlet valve, control a close stage of an inlet valve by 
invention concerning claim 1, and an inhalation air content is set to a control unit of a controllable 
adjustable valve train engine. A service-condition judging means to judge a specific service condition to 
which a combustion condition gets worse by control of an inhalation air content by inlet valve, or the 
other usual service condition as shown in drawing 1 , Said 1st inhalation air content control means 
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which controls a close stage of an inlet valve by service condition, and usually controls an inhalation air 
content by it, It is characterized by establishing the 2nd inhalation air content control means which fixes 
a close stage of an inlet valve, controls opening of a throttle valve prepared in an inhalation-of-air path 
by said specific service condition, and controls an inhalation air content by it. 

[0007] In invention concerning claim 2, it is characterized by considering said specific service condition 
as the time of idle operation. In invention concerning claim 3, it is characterized by considering said 
specific service condition as the time of low load operation in the cold machine condition. 
[0008] In invention concerning claim 4, said 1st inhalation air content control means is characterized by 
fixing a throttle valve near the full open during control of an inhalation air content by inlet valve. In 
invention concerning claim 5, said 2nd inhalation air content control means is characterized by fixing a 
close stage of an inlet valve near the bottom dead point. 
[0009] 

[Effect of the Invention] According to invention concerning claim 1, usually in a service condition 
While controlling the close stage of an inlet valve and controlling an inhalation air content, in the 
specific service condition to which a combustion condition gets worse by control of the inhalation air 
content by the inlet valve About the inhalation air content which increases if the close stage of an inlet 
valve is fixed, the long open time amount of an inlet valve is taken and it remains as it is By controlling 
by opening of a throttle valve (throttling control), the temperature rise of gaseous mixture can be 
planned in the improvement in gas fluid in a cylinder, the promotion of atomization of a wall style, and a 
cylinder by securing the open time amount of an inlet valve and fully developing the port rate of flow 
etc., and a combustion condition can be improved. 

[0010] According to invention concerning claim 2, at the time of idle operation, combustion by the idle 
from whom aggravation of a combustion condition becomes remarkable is improved by control of the 
inhalation air content by the inlet valve, and idle stability etc. can be improved by controlling the 
inhalation air content by the throttle valve. 

[001 1] Combustion in the cold machine condition that aggravation of a combustion condition becomes 
remarkable is improved by control of the inhalation air content by the inlet valve, and, according to 
invention concerning claim 3, can improve operability etc. by controlling the inhalation air content by 
the throttle valve at the time of low load operation in the cold machine condition, and also the problem 
that where of detailed air content control becomes difficult according to aggravation of the 
controllability of an adjustable moving valve mechanism is solvable in a cold machine condition. 
[0012] According to invention concerning claim 4, the pump loss reduction effect can fully be 
demonstrated by fixing a throttle valve near the full open during control of the inhalation air content by 
the inlet valve. 

[0013] According to invention concerning claim 5, during control of the inhalation air content by the 
throttle valve, the open time amount of an inlet valve can fully be secured, and gas fluid can be 
strengthened by fixing the close stage of an inlet valve near the bottom dead point. 
[0014] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. Drawing 2 
is the system chart of the adjustable valve train engine in which 1 operation gestalt of this invention is 
shown. 

[0015] an ignition plug 4 is surrounded in the combustion chamber 3 formed by the piston 2 of each gas 
column of an engine 1 — as — electromagnetism — it has drive-type an inlet valve 5 and an exhaust valve 
6. 7 is an inhalation-of-air path and 8 is a flueway. 

[0016] the electromagnetism of an inlet valve 5 and an exhaust valve 6 — the basic structure of a driving 
gear (adjustable moving valve mechanism) is shown in drawing 3 . The plate-like needle 22 is attached 
in the valve stem 21 of a valve element 20, and this needle 22 is energized by the center valve position 
with springs 23 and 24. and this needle 22 bottom — the object for valve opening — electromagnetism — 
a coil 25 arranges — having — a top — the object for clausiliums — electromagnetism — the coil 26 is 
arranged. 

[0017] therefore, the time of making it open ~ the object for upper clausiliums — electromagnetism — 
http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 1/30/2004 



Page 3 of 4 



the object for valve opening of the bottom after stopping the energization to a coil 26 — 
electromagnetism — the lift of the valve element 20 is carried out, and it is made to open by energizing 
in a coil 25 and adsorbing a needle 22 with the down side on the contrary, the time of carrying out 
clausilium — the object for lower valve opening ~ electromagnetism - the object for the clausiliums of 
the top after stopping the energization to a coil 25 - electromagnetism — by energizing in a coil 26 and 
adsorbing a needle 22 with the up side, the sheet section is sat and clausilium of the valve element 20 is 
carried out. 

[0018] It returns to drawing 2 and the ** system throttle valve 9 is formed in the inhalation-of-air path 7 
at the set section common to all gas columns. The electromagnetic fuel injection valve 10 is formed in 
the inhalation-of-air path 7 again at the suction-port portion for every gas column. 
[0019] In here actuation of an inlet valve 5, an exhaust valve 6, the ** system throttle valve 9, a fuel 
injection valve 10, and an ignition plug 4 It is controlled by the control unit 1 1 . To this control unit 1 1 A 
crank angle signal is outputted synchronizing with engine rotation. By this with a crank angle location 
An engine speed Ne In the throttle-valve 9 upstream of the detectable crank angle sensor 12, the 
accelerator pedal sensor (the idle switch which serves as ON by the accelerator close by-pass bulb 
completely is included) 13 which detects the accelerator opening (the amount of accelerator pedal 
treading in) APO, and the inhalation-of-air path 7, the inhalation air content Qa Coolant temperature 
sensor 15 grade to the signal which detects the air flow meter 14 to measure and engine-cooling- water 
** Tw is inputted. 

[0020] a purpose [ improvement / in fuel consumption / usually according to reduction of a pump loss 
with this engine 1 ] — carrying out — electromagnetism — control, especially the open stage IVO of an 
inlet valve 5 are set up for the switching action of the inlet valve 5 of a drive type, and an exhaust valve 
6 near the top dead center, by carrying out adjustable control of the close stage IVC of an inlet valve 5, 
an inhalation air content is controlled and non throttle operation is performed substantially. In this case, 
the ** system throttle valve 9 is set as the opening of a degree which obtains very small negative 
pressure in full open or the inhalation-of-air path 7. 

[0021] On the other hand, at the time of idle operation and/or low load operation in the cold machine 
condition (water temperature Tw below a predetermined value), the close stage IVC of an inlet valve 5 
is fixed near the bottom dead point, and, specifically, an inhalation air content is controlled at it the 
specific service condition to which a combustion condition gets worse by control of the inhalation air 
content by the close stage IVC of an inlet valve 5, and by carrying out adjustable control of the opening 
TVO of the ** system throttle valve 9. 

[0022] Although the fuel injection timing and fuel oil consumption of a fuel injection valve 10 are 
controlled based on engine operation conditions, fundamentally, fuel oil consumption is controlled 
based on the inhalation air content Qa measured by the air flow meter 14 to become a desired air- fuel 
ratio. 

[0023] The ignition timing by the ignition plug 4 is controlled to MBT (the optimal ignition timing on 
torque), or a knock limit based on engine operation conditions. Next, the flow chart of drawing 4 
explains further control of an inlet valve 5 (the inlet- valve open stage IVO, close stage IVC) and the ** 
system throttle valve 9 (throttle opening TVO) to details. 

[0024] Step 1 (it is described in drawing as SI.) Based on the accelerator opening APO and an engine 
speed Ne at it being the same as that of the following, the aim air content Qt of demand torque is 
calculated with reference to a map. However, when this deflection is a minus side based on deflection 
deltaNe=Ne-Nidle of an engine speed Ne and aim idle rpm Nidle for the case at the time of idle 
operation (idle switch ON), the aim air content Qt is amended in the loss-in-quantity direction at the 
time of the increase-in-quantity direction side and a plus side. 

[0025] A service condition is judged at step 2. That is, the specific service condition or the other usual 
service condition to which a combustion condition gets worse by control of the inhalation air content by 
the inlet valve 5 is judged. Here, said specific service condition is taken as the time of idle operation 
and/or low load operation in the cold machine condition (water temperature Tw below a predetermined 
value) (idle switch ON) (the aim air content Qt below a predetermined value). This portion is equivalent 
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to a service-condition judging means. 

[0026] Usually, in the case of a service condition, it progresses to step 3, and it fixes the throttle opening 
TVO near the full open (opening of a degree which obtains full open or very small negative pressure). 
And it progresses to step 4, and valve timing is calculated so that the aim air content Qt may be acquired 
under the throttle opening conditions in step 3. That is, while the inlet- valve open stage IVO is fixed 
near the top dead center, the inlet-valve close stage IVC is calculated and controlled from the aim air 
content Qt to acquire the aim air content Qt. Here, the inlet-valve close stage IVC is set to a top dead 
center side, so that the aim air content Qt is small, and the inlet- valve close stage IVC is set to a bottom 
dead point side, so that the aim air content Qt is large. The portion of these steps 3 and 4 is equivalent to 
the 1st inhalation air content control means. 

[0027] In the case of a specific service condition, it progresses to step 5, and it fixes valve timing. That 
is, the inlet-valve open stage IVO is fixed near the top dead center, and the inlet-valve close stage IVC is 
fixed near the bottom dead point. 

[0028] And it progresses to step 6, and the throttle opening TVO is calculated so that the aim air content 
Qt may be acquired under the valve timing conditions in step 5. That is, with reference to a map, the 
throttle opening TVO is calculated and controlled from the aim air content Qt and an engine speed Ne. 
Specifically, the throttle opening TVO is proportionally set up-like to Qt/Ne. The portion of these steps 
5 and 6 is equivalent to the 2nd inhalation air content control means. 

[0029] When controlling an inhalation air content by the close stage IVC of an inlet valve 5 using an 
adjustable moving valve mechanism, as mentioned above, at the time of low load operation Although 
the port rate of flow does not progress but weakening of the gas fluid in a cylinder, slowdown of 
evaporation of a wall style, etc. are produced as shown in A of drawing 5 since the close stage IVC of an 
inlet valve 5 becomes early and the open time amount (IVO-IVC) of an inlet valve becomes short that an 
inhalation air content should be made small By this invention, the close stage IVC of an inlet valve 5 is 
fixed near the bottom dead point, by taking the long open time amount of an inlet valve 5, as shown in B 
of drawin g 5 , the port rate of flow is fully developed at this time, and improvement in gas fluid in a 
cylinder, promotion of atomization of a wall style, etc. are aimed at at it. And about the inhalation air 
content which increases if it remains as it is, it is carrying out throttling control of the air content by the 
** system throttle valve 9, and the same inhalation air content is acquired. 

[0030] In addition, as a specific service condition switched to control by the throttle valve from control 
by the inlet valve, the time of moderation operation besides at the time of idle operation and low load 
operation in the cold machine condition (before a fuel cut) can be mentioned. 
[0031] moreover — this operation gestalt — as an adjustable moving valve mechanism 
electromagnetism - although the thing of a drive type was used, the thing of a hydraulic-drive type etc. 
can also be used. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 The functional block diagram showing the configuration of this invention 

[Drawing 21 The system chart of the adjustable valve train engine in which 1 operation gestalt of this 

invention is shown 

[Drawing 31 the electromagnetism of an induction-exhaust valve - basic structural drawing of a driving 

gear • ' . . 

[Drawing 41 The flow chart of a control routine 

[Drawing 51 Drawing showing the relation between the open time amount of an inlet valve, the port rate 
of flow, etc. t . 
[Description of Notations] 

I Engine 

4 Ignition Plug 

5 Electromagnetism — Inlet Valve of Drive Type 

6 Electromagnetism — Drive-type Exhaust Valve 

7 Inhalation-of-Air Path 

8 Flueway 

9 Fuel Injection Valve 

10 ** System Throttle Valve 

I I Control Unit 

12 Crank Angle Sensor 

13 Accelerator Pedal Sensor 

14 Air Flow Meter 

15 Coolant Temperature Sensor 



[Translation done.] 
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DRAWINGS 



fPrawing 1] 




[Drawing 21 
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[Drawing 41 
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[Drawing 51 
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